Genetic and molecular determinants of atherosclerotic plaque instability.
Arachidonic acid metabolism plays a key role in atherothrombotic events affecting the coronary or cerebrovascular territory, as reflected by experimental studies based on biochemical measurements of eicosanoid biosynthesis and the results of inhibitor trials in these settings. Two cyclooxygenase (COX)-isozymes exist, COX-1 and COX-2, that differ in terms of regulatory mechanisms of expression, tissue distribution, substrate specificity, and susceptibility to inhibition by drugs. Whereas the role of COX-1 expressed in platelets in acute coronary syndromes and ischemic stroke is definitely established through several large clinical studies with aspirin, the role of COX-2 activity in these settings is still unclear, because this enzyme was characterized only recently (1991) and its inhibitors (coxibs) only became available in 1998. In this review, we discuss the different expression profile of COX-2-related enzymes in the cells actively involved in atherothrombosis, the role of these enzymes as cause of plaque "instability", and the clinical consequences of their inhibition. Recent studies suggest that variable expression of transmembrane and downstream receptors, as well as genetic mutations represent important determinants of the functional consequences of COX-2 expression and inhibition in different clinical settings.